RATIONAL EXPONENTS

In our discussion of exponential functions and equations thus far, we have only

considered exponents which were integers, that is, ..., -3,-2,-1,0, 1, 2,3, ...

We extend our knowledge of exponents in this section by considering exponents that are

rational numbers. A rational number is any number that can be written as a ratio of
integers.

Some examples of rational numbers are: —j—,j,—,;-——.”.

In the definition, it says that a rational number is any number that can be written as a

ratio of integers.



Thus, the following are also rational numbers: 1 114

There are some real numbers that are not rational: V13, V43, &
And, of course, some numbers are not real, and therefore, not rational: % , =25

The basic rule we use to evaluate expressions with rational exponents is the following:

What this does is change the expression to an equivalent expression in radical form. A

radical is a number in the form JE, %}ﬁ , é,fﬁz" , etc.



A radical, then, is any root of a number. It can be square (2™) root, cube (3™) root, 4'-

root, etc. If we want the square root of a number, we do not include the number 2 in

our expression,
For example, J/49 is taken to mean the square root of 49 =7,

If we want a different root, we have to indicate such: Y8=2or 32 =2,



Examples:

Write the following as radicals.

L 135=()

9
2. -1232= —(%.1‘123)Sg Recall that the exponent only applies to the base directly
e
2

2
below it. —123? can be thought of as: (-1)(123) .



i

1
-17)5=%-17

2

The brackets mean that the base is (-17).

J Recall that a fraction raised to a negative exponent

can be written as the reciprocal of the base raised to

the positive value of the exponent.



Write each using positive fractional exponents.

' 1
6.  14=14°

g M_E:=L]
NERE
9, L _ 1 =57



Evaluate without using a calculator.
1

10.  252=.25=5
1

1. -367=—y36=-6

1
12, (-36)*=+/-36 = noreal solution. There is no real solution when you take an
even root of a negative quantity. Thus, 4/-56, %/-47 , have no real solutions.

=1
13. (-8) * =4/-8 =-2 , since (-2)(-2)(-2) = -8. There is a real solution when you take

an odd root of a negative quantity.
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